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THE WEIGHTS OF TOPICAL PREPARATIONS REQUIRED FOR TOTAL
AND PARTIAL BODY INUNCTIOX*
CARL A. SCHLAGEL, Pn.J) AND ELMER C. SANBORN, BA., MT. (ASCP)
The results of dermatological research and
therapy with topically applied medications are
influenced by several factors among which the
total amount applied and the specific area of
application are important ones. These factors
are often neglected or ignored in favor of con-
centration of active ingredient, rate of percu-
taneous absorption and frequency with which
the preparations are applied. This disparity iii
emphasis has doubtless ensued because most
topical treatments are performed by the subjects
or patients and as such are at best indirectly con-
trolled by the investigator.
The object of the present report is twofold.
First, data are presented relative to the amount
of topical vehicles required to treat all or specific
parts of the human body under specified con-
ditions. The second purpose is to stimulate future
authors to include more of such data when re-
porting on their investigations.
MATERIALS AND METHODS
Experimental Subjects: Twelve male Caucasian
volunteers were studied. Their ages were from
25—56 years. Body surface areas derived from body
height and weight using the conversion tables
formulated by Sendroy and Cecchini (1) ranged
from 1.67 M2 to 1.96 M2. The median and mode
were both 1.80 M2.
Topical Vehicles
1. Ointment—A grease-type, occlusive vehicle
consisting essentially of a mixture of solid
and liquid petrolatum with a small amount of
cholesterol.
2. Veriderm—A cream containing water and
specific oily constituents which qualitatively
and quantitatively approximate the lipids
found in normal skin.
3. Tegacid Cream—A rather typical emulsified
cream prepared from propylene glycol,
Polysorbate 80, Tegacid Regular (self-
emulsifying glyceryl monostearate), sper-
maceti and water.
Controlled Applications: A panel of six members
was divided into two groups of three subjects.
Three cross-over studies were performed. In each
experiment, one group was treated with the oint-
ment and the other with one of the creams in a
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3 x 3 cross-over design as depicted in the results
shown in Table TI. All applications were made by
either of two operators who were not members of
the panel. The ointment was compared with \Teri
derm in the first experiment. This cross-over was
repeated using a different person for application
of the vehicles. The third comparison was between
the ointment and Tegacid Cream with applications
being made by the second operator.
The two operators were under constant super-
vision. They were instructed, by prior demon-
stration, to apply a thin even layer of the unguent
to the entire body surface except for the scalp
hair and genito-anal area. The scalp hair area
remained untreated. The genito-anal area applica-
tion was done by each subject and in this report,
the data have been treated separately.
A weighed excess of each vehicle was supplied
in a jar after the operator had used the vehicle to
lightly coat the hand used in the subsequent ap-
plications. All weighings of the vehicle in the con-
tainer were made on a Harvard Trip balance to
the nearest 0.1 gm. The weight of the vehicle
required to treat specific body areas as well as the
total body (except scalp) was obtained by differ-
ence. Specific body areas were delineated accord-
ing to the "rule of nines" employed in estimating
burn area per cent.
Ad Lib Self-Applications: A new panel of six
members was employed to obtain data under
conditions such that the applications were less
strictly controlled. Each subject was given a
known, but excess, amount of the appropriate
vehicle. The instructions were to cover the body
surface completely and evenly without excess.
The subjects were to imagine that they were
applying a treatment "to stop an overall itch."
Thus, the amount used was the individual's choice.
Only one subject failed to treat all parts of his
body. The untreated, 225 cm2, area in the middle
back region was found to be an unnoticeable vari-
able masked by the greater variable of individual
whim of general application.
In this study, the ointment was compared with
the Yeriderm cream by application to the entire
body except head hair. The 3 x 3 cross-over design
was again employed. In a final experiment, the
ointment alone was self-applied but the six sub-jects were those from the panel for "controlled
applications.''
RESULTS AND DISCUSSION
Comparison of Vehicles: Using the pair differ-
ence "t" test, no significant difference could be
found at the 99% probability level or even when
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a 20% in the weights used of the ointment
versus the Veriderm cream or the ointment versus
the Tegacid Cream. From this finding the data
for all vehicles were grouped for comparison of
differences between the controlled and ad lib
TABLE I
Summary of data comparing methods of
application
I. Controlled, operator applied:*
Gm/M2 S d dDeviation Gmper1.Ie
Gm/M2 Gm
Average 9.9 1.8 17.8
Range:
Low 6.8 12.2
High 14.8 26.6
Number of determinations (N) = 36.
II. Self-applied, ad lib application:*
Average
Range:
Low
High
24.2
4.3
63.8
16.3 43.6
7.7
114.8
N = 18.
* Data for the three vehicles combined.
methods of application. Table I is a condensation
of these data.
Controlled Applications: Table II contains a
summary of the comparative amounts of an
ointment or cream that are required to provide a
thin even layer to the whole body when all ap-
plications are made by a disciplined operator.
These data are referable to the total body minus
the head hair and the genito-anal area. These
figures show conclusively that well-instructed
operators can repeatedly apply consistent
amounts of unguent. For example, in the first
study involving 12 applications, the first operator
applied an average of 9.88 gm/M2. The second
operator in the subsequent two studies, with the
same vehicles, applied an average of 9.98 gm/M2.
This difference is not significant at the a = 5%
level.
Ad Lib Applications: The figures in Table III
depict the larger and more variable amounts of an
ointment or cream that are needed to cover the
whole body when the materials are self-applied
under conditions of less definitive instruction and
less deliberate supervision.
A perusal of the data from the last experiment
where the ointment alone was self-applied, how-
ever, suggests that these larger and more variable
results are not due to the fact that the vehicles
TABLE II
Amount of ointment and cream reqtired to inunct the whole body under CONTROLLED application
Average Grams Vehicle Applled/M2 of
Body Surface Area
Study
Number Date Topical Vehicles Tested Sub- Operatorjects Number
1 8/29/62
9/ 5/62
Ointment vs.
Veriderm
Ointment vs.
Veriderm
N=3
Oint
ment
N=3
Veri-
derm
cream
N3
Tega-
cid
cream
N6
Com-
bined
average
N=6
Com-
bined
S.D.
1 7.81 10.54 — 9.89 1.63
1 10.10 10.79 11.32 1.36
1—3
4—6
4—6
1—3
2 9/12/62
9/19/62
Ointment vs.
Veriderm
Ointment vs.
Veriderm
1—3
4—6
4—6
1—3
2
2
12.70
8.65
9.56
9.03
—
—
11.68
9.48
2.26
1.97
3 10/10/62
10/11/62
Ointment vs.
Tegacid
Ointment vs.
Tegacid
1—3
4—6
4—6
1—3
2
2
7.62
7.66
—
—
8.15
7.61
8.68
8.34
1.28
0.49
Average = 9.9 1.8
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TABLE III
Amount of ointment ond creoin required to inunet the whole body when applied AD LI B
Numbr
4
Date Topical Vehicles Tested 'Ut Or
Average Grams Vehicle Applied/M2 of
Body Surface Area
N 3
Oint-inme
N = 3
Veri-
derm
cream
N = 3
Tega-
cid
cream
N = 6
Com-
bined
average
N—a
Com-
bined
S.D.
9/26/62
10/ 3/62
Ointment vs.
Veriderm
Ointment vs.
Veriderni
7—9
10—12
10—12
7—9
Self
Self
22.63
35.22
40.97
34.10
—
—
31.80
3478
19.57
20.33
5 10/ 4/62 Ointment 1—6 Self 6.08 — — 6.08 1.59
Average = 24.2 16.3
TABLE IV
Data by body part
art
Per Cent Weight of Total Amount of
Unguent to Cover Whole Body
Grams "Rule of
Unguent* — Nines"
Average adt
per cent per cent per cent
1.2 7.6 2.3 9
2.4 14.1 2.0 18
2.1 12.4 1.8 18
1.8 11.0 1.7 9
1.9 11.3 2.2 9
3.6 21.9 2.4 18
3.6 21.7 2.9 18
1.3 [±0.7] Gm = 7.4% — 1%)
1. Head ..........
2. Trunk, anterior
3. Trunk, posterior
4. Arm, left
5. Arm, right
6. Leg, left
7. Leg, right
(8. Genito-analf
* Average of raw data uncorrected for total body surface area.
N = 36 for each average figure of Urn, %, and s.
t Self-Applied. All other values are obtained by controlled application.
were self-applied. Rather, the smaller amount
averaging 6.08 grn/M2 self-applied by this group
more closely approximates the average of 9.9
gm/M2 used by the single operators in the more
controlled experiments. Thus, the experience
gained by this group as members of the panel
for the controlled studies has replaced, in this
instance, the need for special demonstration and
instruction.
Body Area Data: The amounts of ointment or
cream required by trained operators to afford
a thin layer to specific body areas are shown in
Table IV. The values correlate well with the cor-
responding percentages outlined according to the
"rule of nines" for the treatment of burn areas.
The lone exception is the genito-anal area which
required 7.4% of the amount of vehicle needed to
cover the total body rather than the 1% as de-
termined by the "rule of nines." This disparity is
doubtless due to hirsutism which is not considered
in body surface calculations.
Variables Not Studied: Factors such as hirsu-
tism, frequency of bathing, skin and air tempera-
ture, humidity, skin oiliness and body type were
not isolated in this study. However, the low
variances obtained in the "controlled" or single-
operator studies indicate that if the above are
important factors, they were kept constant during
the present experiments. For example, one of the
subjects had greater than average body hair.
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The data from this individual showed no greater
weight of vehicle used than could be expected by
chance, compared to the data from other subjects
tested.
One might anticipate that the relative larger
amounts of unguent utilized in the ad lib studies
would be reduced considerably under circum-
stances where the subject was a patient and had
to pay for the material being applied. However,
this factor could conceivably be canceled by the
patient's desire to improve his condition through
application of an excess amount of medication.
SUMMARY AND CONCLUSIONS
1. When an ointment or cream is applied to
the whole body or to specific body parts, the
weights required are essentially the same for
either type vehicle when applied by the same
method.
2. Trained operators under controlled con-
ditions can apply repeatedly consistent and re-
producible weights of ointments or creams to the
whole body or to delineated areas of the body.
3. The weights of topical vehicles needed to
inunct the whole body when self-applied by a
superficially-instructed individual are larger and
more variable than the amounts required by the
well-instructed or semi-trained operator.
4. Under controlled conditions, the range of
12.2 low to 26.6 gm high probably depicts best
how much unguent (vehicle) is needed to cover
the average male when applied "sparingly" or
"without excess.''
5. When the total body is treated under ad lib
conditions, the weights of topical vehicles utilized
may range from as low as 7.7 gm to a high of
114.8 gm. This rather wide range represents
a possibly large source of variation and em-
phasizes the need for investigators to control
the procedures for application when conducting
qualitative and quantitative studies with derma-
tologic preparations.
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